(Received for publication July 6, 1992) Manyof potent cephalosporins with aminothiazolyl-oxyimino groups in the C-7 side chain generally show the poor absorption by oral administration.
To increase the intestinal absorption, esterifications of the carboxylic acid in cephem have been achieved. The esters of prodrugs are mostly diacylacetals of formaldehyde or acetaldehyde.1} These esters are rapidly hydrolyzed by esterase to give the active parent antibiotic after absorption from the intestinal tract.
In the preceding paper, we have described the 4-carboxylates (6 and 7). The reaction of pivaloyloxymethyl 7-phenylacetamido-3-vinyl-3-cephem-4-carboxylate (1) with Nmethylnitrone, generated from 38%formalin and iV-methylhydroxylamine hydrochloride in the presence of sodium acetate in situ, at 90°C gave two diastereomeric 3-(2-methylisoxazolidin-5-yl)-3-cephems (2 and 3) in 78% yield (Fig. 1 ). These isomers were isolated on silica gel chromatography. Table 1 . Although the parent compounds of 6 and of 7 showed negligible recoveries (2.2 and 1.4%, respectively), esters 6 and 7 were well absorbed from the intestinal tract and recovered in urine. According to the results of in vitro antibacterial activities and urinary recoveries, 6 was biologically further evaluated. Pharmacokinetic parameters and in vivo antibacterial activities of 6 and CFTM-PI after oral administration in mice are listed in Table  2 . On the half life and AUC, 6 was superior to CFTM-PI. ED50 values of 6 against pathogenic Staphylococcus aureus and Escherichia coli are smaller than those of CFTM-PI. The parent compound of 6 showed a low binding (6%) to the humanserum albumin and it caused no death at 3 g/kg after intravenous administration into mice.
(6) prepared here shows a good absorption from the intestinal tract and a good activity in vivo against systemic pathogen in mice. mido-3-vinyl-3-cephem-4-carbpxylate3) (464 mg) in dichloromethane (2ml) were added anisole (l ml) and trifluoroacetic acid (2ml) at 5°C. After 1 hour, the solution was concentrated. The residue was triturated with isopropyl ether. The obtained solid was suspended in water and pHof the mixture was adjusted to 7 with aq NaHCO3 solution. The resulting aq solution was lyophilized to give sodium salt (362mg). To a solution of sodium salt (362mg) in DMF (2ml) was dropwise added iodomethyl pivalate (363mg) at -10°C. After stirring for 15minutes at the same temperature, the mixture was poured into ice-water and extracted with EtOAc. The organic layer was washed with satd NaCl solution, dried over anhydr Na2SO4 and concentrated. The residue was chromatographed on silica gel with CHC13 to give 1 (330mg (185mg) and 38% formalin (0.24ml) in a mixture of dioxane (9 ml) and ethanol (4.5 ml) was dropwise added a solution of 7V-methylhydroxylamine hydrochloride (188mg) in 83% aq ethanol (5.5ml) at 
Anhydr pyridine (119mg) was added to a mixture of PCI5 (312mg) in dichloromethane (4ml) at 0°C. After stirring at the same temperature for 1 hour, compound 2 (259mg) was added to above solution at 8°C. The stirring was continued for 1.5hours at 8°C. The mixture was cooled to -30°C and methanol (2ml) was added. After 1.5hours below -15°C, it was diluted with dichloromethane (15ml) and extracted with satd NaCl solution (15ml), The aq layer was adjusted to pH 9 with aq NaHCO3solution and extracted with chloroform.
After evaporation, 4 (166mg) was obtained. To a solution of 4 (lOOmg) in DMF(2ml) were added (Z)-2-(methoxyimino)-2-(2-tritylaminothiazol-4-yl)acetic acid (lll mg), DCC (57mg) and HOBT (37 mg). After stirring for 2 hours at room temperature, the solution was concentrated. The residue was dissolved in EtOAc and the solution was DEC. 1992 washed with satd NaCl solution, dried over anhydr 
Compound 7 was synthesized from 3 by similar procedures used for 6. FAB-MS m/z 583 (MH+). *H NMR (400 MHz, CDC13) S 1.23 (9H, s, C(CH3)3), 2.06 (1H, m, 4-Hb of isoxazolidine), 2.50 (1H, m, 
